Introduction
The corpora lutea in sheep contain high concentrations of oxytocin (Wathes & Swann, 1982) and secrete it into the ovarian vein (Flint & Sheldrick, 1982) , thereby presumably contributing to the relatively high levels of oxytocin in the circulation during the luteal phase of the oestrous cycle (Webb, Mitchell, Falconer & Robinson, 1981 ;  Sheldrick & Flint, 1981 ;  Schams, Lahlou-Kassi & Glatzel, 1982a) . Active immunization against oxytocin prolongs the luteal phase of the cycle (Sheldrick, Mitchell & Flint, 1980; Schams, Prokopp & Schmidt-Adamopoulou, 1982b ) and oxytocin may therefore be involved in luteal regression. Such an involvement may be systemic as well as local; systemic administration of oxytocin releases prostaglandin (PG) F-2oc (which is luteolytic) from the uterus (Mitchell, Flint & Turnbull, 1975; Roberts, McCracken, Gavagan & Soloff, 1976; McCracken, Schramm, Barcikowski & Wilson, 1981) and oxytocin has direct inhibitory effects on gonadotrophin-stimulated steroid synthesis in isolated ovarian and testicular cells (Tan, Tweedale & Biggs, 1981a, b; Adashi & Hsueh, 1981) . If the action of oxytocin is exerted systemically, then it should be possible to demonstrate raised plasma concentrations of oxytocin at luteal regression; on the other hand, if its action is solely intraovarian there may be no increased secretion into blood at this time. The present experiments were undertaken to examine in detail the temporal relationships between changing concentrations of oxytocin and progesterone at spontaneous and induced luteal regression, with a view to assessing both the contribution made by the ovary to circulating oxytocin concentrations and the possibility of a systemic involvement of ovarian oxytocin in luteal regression.
Materials and Methods

Animals
The animals were taken from a flock of parous Clun Forest ewes which were kept in a paddock with a raddle-bearing vasectomized ram to determine mating dates. All ewes were cycling spontaneously during the breeding season; none received treatment to synchronize or induce oestrous cyclicity. In (Fabian, Forsling, Jones & Pyror, 1969 
Radioimmunoassays
Plasma samples. Progesterone, 13,14-dihydro-15-keto-PGF-2cc and oxytocin were measured by radioimmunoassays reported previously (Mitchell et al, 1976; Sheldrick et al, 1980; Sheldrick & Flint, 1981) . For the progesterone assay the sensitivity (calculated from 2 x s.d. below the zerobinding point), intra-and inter-assay coefficients of variation and extraction recovery were 0-12 ng/ml, 12-6%, 15-0% (at 100 pg/tube) and 88-7%, respectively, for the assays reported in this paper. For the 13,14-dihydro-15-keto-PGF-2oc assays these values were: 14 pg/ml, 8-4%, 8-4% (at 25 pg/tube) and 80-6%, and for oxytocin, 2-48 pg/ml, 9-4%, 15-7% (at 10 pg/tube) and 80-6%. Extraction recoveries were taken into account in calculating concentrations.
Since the description of the oxytocin radioimmunoassay (Sheldrick et al, 1980; Sheldrick & Flint, 1981) several additional substances have been tested for ability to cross-react with the antiserum. The following is a list of compounds tested to date (% cross-reactions relative to oxytocin, determined at 50% displacement of tracer): 1,6-asulpho-oxytocin, 49-6; propionyl oxytocin, 48-9; mesotocin ([8Ile] (Flint & Sheldrick, 1982 fig. 4 ).
Discussion
Although it has not been purified and sequenced there is good evidence that the compound measured in the corpus luteum is oxytocin, including analysis by HPLC, milk ejection and uterine strip bioassays and radioimmunoassay (Wathes & Swann, 1982 (Sheldrick & Flint, 1981 ; Webb et al, 1981 ; Schams et al, 1982a) in demon¬ strating a precise parallelism between the secretion of these hormones. Within the limitations of the daily sampling regimen used there was no detectable increase in the plasma concentration of oxytocin at luteal regression. Changes in metabolic clearance did not contribute to the decline in oxytocin at oestrus (a finding which is consistent with the lack of effect of oestrogen on the half-life of oxytocin in ovariectomized rats; Sjöholm & Ryden, 1967) .
The concentration of oxytocin circulating at oestrus in the study illustrated in Text- fig. 1 (8-10 pg/ml) was approximately half that during the luteal phase (18-21 pg/ml), suggesting that half the oxytocin in the circulation is secreted by the corpus luteum. This may be an underestimate of the luteal contribution, however, since oxytocin was measured in the external jugular vein, which carries blood draining the pituitary (Hegedus & Shackelford, 1965 (Roberts & Share, 1969) .
Production rates calculated from MCR circulating concentrations exceeded ovarian secretion rates determined from arterio-venous concentration differences; assuming an ovarian venous plasma flow of 4 ml/min (Short, McDonald & Rowson, 1963; Mattner & Thorburn, 1969) and taking typical arterial and venous oxytocin concentrations before treatment with cloprostenol of 29-6 and 220-2 pg/ml on Day 11 after oestrus (Ewe 1, (Bedford, Harrison & Heap, 1973 ; but see Manunta & Marongiu, 1961) , and this would lead to the overestimation of production rates. Jugular venous oxytocin levels may be overestimated as a result of the recirculation of unidentified cross-reacting metabolites of oxytocin, and this would have the same effect. Furthermore ovarian secretion would be underestimated if a significant proportion of secreted oxytocin left the ovary in lymph. It is also possible that oxytocin is secreted by other as yet unidentified organs. A similar discrepancy between blood levels and secretion rates has been noted in the amounts of oxytocin appearing in ovarian venous blood after administration of cloprostenol ; less than 20% of the oxytocin content of the corpus luteum can be accounted for in venous blood (Flint 8c Sheldrick, 1982) under conditions in which 98% of luteal oxytocin is released (Table 2) .
Although episodes of release of oxytocin were not detected when samples were taken daily, a more frequent sampling schedule did lead to the identification of surges of secretion (Text- fig. 2 ). In a high proportion of cases release of oxytocin and PGF-2a (as reflected by circulating levels of the pulmonary metabolite 13,14-dihydro-15-keto-PGF-2a) occurred simultaneously. The surges of ewes, which was shown to release ovarian oxytocin (Tables 1 & 2 (Armstrong & Hansel, 1959; Milne, 1963; Cooke & Knifton, 1981) . In the cow the luteolytic effect of oxytocin is prevented by hysterectomy (Hansel & Wagner, 1960) . These observations suggest that the luteolytic action of oxytocin is exerted systemically, and the surges of oxytocin detected in jugular venous blood before luteal regression (Text- fig. 2 ) are consistent with such an action. The mechanism by which systemic oxytocin is luteolytic probably involves stimulation of uterine secretion of PGF-2a (Flint & Hillier, 1965; Horton & Poyser, 1976) 
